1. Introduction {#sec0005}
===============

Obesity is fast becoming a global healthcare problem with the increase in prevalence by more than double from 1980 to 2014.[@bib0005] In addition, obesity is usually associated with increased mortality[@bib0010] as it impairs the function of many organs, such as the kidneys and causes diabetes and other chronic diseases of the gastrointestinal and cardiovascular systems.[@bib0015], [@bib0020] However, the existing weight loss strategies are often difficult to implement or unsuccessful.[@bib0025]

Obesity is treated with medications such as phentermine, orlistat, topiramate ER, and liraglutide and/or with surgical procedures such as adjustable gastric banding, sleeve gastrectomy, and Roux-en-Y gastric bypass.[@bib0025] However, the drugs used to control obesity are usually associated with many adverse effects (AEs).

Because of these limitations of conventional therapies, traditional East Asian medicine treatments are widely used and many clinical studies have been conducted.[@bib0030] One of the most commonly prescribed medicinal herb for the treatment of obesity is Ephedrae Herba.[@bib0035], [@bib0040] It contains ephedrine as the main active ingredient and is known to reduce weight by causing appetite loss and enhancing body metabolism, especially lipid metabolism, resulting in decrease in body fat and blood lipids.[@bib0045] However, Ephedrae Herba is also associated with several AEs, such as increase in the tone of sympathetic nerves resulting palpitation, tremor, and insomnia.[@bib0050] Additionally, ephedrine is associated with the occurrence of dysrhythmia, sinus tachycardia, hypertension, palpitations, headaches, hyperactivity, anxiety, and gastrointestinal irritability.[@bib0055] Due to its poor safety profile, the use of ephedrine as supplementary or functional food was banned by the US Food and Drug Administration (FDA) in 2004[@bib0060] and is currently not allowed as a food additive in Korea. In 2007, clinical guidelines for the use of Ephedrae Herba were developed and its prescription was only allowed by licensed traditional Korean Medicine physicians.[@bib0065]

Since about 60% of the AEs due to ephedrine-type alkaloids are related to cardiovascular/autonomic nervous system symptoms,[@bib0040] it is important to reduce the toxicity of Ephedrae Herba via combination with other medicinal herbs to allow safe long-term treatment of the drug. Zhizichi decoction (Chijasitang) is a popular herbal medicine prescribed for insomnia, depression, and anxiety in eastern Asia.[@bib0070] Phellodendri Cortex is another herbal medicine used for weight reduction, which acts by decreasing glucose tolerance and exerting a differentiation-inhibitory effect on adipocytes.[@bib0075], [@bib0080] A combination of Ephedra Herba with Zhizichi decoction and Phellodendri Cortex has shown a beneficial effect on weight reduction while decreasing AEs of Ephedrae Herba in clinical practice and named it as Anmyungambi (AMGB) decoction. The aim of this retrospective chart review study was to explore the safety and effectiveness of AMGB decoction for weight reduction using data from real-world clinical setting.

2. Methods {#sec0010}
==========

2.1. Study design and participants {#sec0015}
----------------------------------

This chart review was conducted in the Jaonmi Korean Medicine Clinic, a primary Korean medical care clinic. Patients meeting the following the inclusion criteria were included: (1) aged more than 18 years and less than 75 years, (2) prescribed AMGB decoction for weight reduction, and (3) with initial treatment date ranging from January 1, 2011 to September 30, 2018. Exclusion criteria were: (1) weight not measured during the follow-up period and (2) AMGB decoction not taken for more than two weeks.

2.2. Intervention {#sec0020}
-----------------

AMGB decoction consisted of Glycine Semen Preparata, Gardeniae Fructus, Phellodendri Cortex, and Ephedrae Herba. The usual daily prescription doses of each herb in the real-world clinical practice are 1--8 g, 1--4 g, 0.5--8 g, and 0.5--8 g, respectively. In our chart review, we allowed inclusion of two additional medicinal herbs from the original AMGB preparation. While cases that excluded Phellodendri Cortex were considered, cases that excluded Ephedrae Herba and Zhizichi decoction (Glycine Semen Preparata and Gardeniae Fructus) were not considered. In other words, only exclusion of Phellodendri Cortex from original AMGB were allowed in our review. AMGB decoction was orally administered three times daily before meals.

2.3. Data collection and outcome measurements {#sec0025}
---------------------------------------------

The following baseline characteristics were considered: age, sex, weight, concomitant diseases (e.g., hypertension, hyperlipidemia, diabetes), existing medications, and treatment duration. The primary outcome was absolute weight loss (in kg) at the end of treatment. The secondary outcomes were: (1) the ratio of responders (patients with body weight loss compared to baseline), (2) weight reduction ratio from baseline (%), (3) clinically meaningful weight loss (the ratio of participants with weight loss over 5%[@bib0085]), and (4) AEs, including their incidence, types, causality, and severity.

2.4. Statistical analysis {#sec0030}
-------------------------

Descriptive analysis was conducted for the patients' baseline characteristics. Categorical variables were presented as the frequency and ratio (%), while continuous variables were presented as the mean ± standard deviation (SD). Paired *t*-test and independent *t*-test were done for intra- and inter-group comparisons, respectively of continuous variables for both primary and secondary outcomes. The effect of different treatment durations (short-term, \<30 days and long-term, \>45 days) on weight loss was evaluated using independent *t*-test. The SPSS Statistics for Windows, Version 26.0. (Armonk, NY: IBM Corp) was used for the statistical analysis.

2.5. Safety assessment {#sec0035}
----------------------

Safety was assessed based on incidence of AEs during the treatment period, as stated in the medical record. Incidence rates of all AEs and serious AEs were considered. AE severity was assessed based on the Common Terminology Criteria for AEs version 5.0 (CTCAEs).[@bib0090] Causality assessment followed the WHO-Uppsala Monitoring Center (WHO-UMC) causality assessment system.[@bib0095] AE severity and causality were determined by an independent investigator and discussed with a practitioner when additional information was needed.

2.6. Ethical consideration {#sec0040}
--------------------------

This study was exempt from ethical approval and informed consent by the Chung-Yeon Korean Medicine Hospital Institutional Review Board on October 1, 2018 (CY-IRB 2018-09-003).

3. Results {#sec0045}
==========

3.1. Baseline characteristics {#sec0050}
-----------------------------

From January 2011 to September 2018, 1.085 patients visited the Jaonmi Korean Medicine clinic for weight reduction treatment. A total of 34 patients were prescribed AMGB decoction, amongst which 7 patients were excluded as the exact dosage was not described in their medical record. We included 27 patients (21 women and 6 men, average age of 42.56 ± 11.11 years; average body weight, 71.07 ± 11.58 kg). Five of them had hypertension and two had hyperlipidemia.

3.2. Individual dosage information and absolute/relative weight reduction {#sec0055}
-------------------------------------------------------------------------

Data regarding individual starting and final doses of AMGB decoction, treatment duration, weight before and after treatment, total weight loss (kg), and the weight loss ratio (%) are shown in [Table 1](#tbl0005){ref-type="table"}. The actual daily doses of medicinal herbs used in AMGB decoction were: Glycine Semen Preparata (A), 4--8 g; Gardeniae Fructus (B), 2--5 g; Phellodendri Cortex (C), 0--12 g; Ephedrae Herba (D), 2--9 g. Treatment duration ranged from a minimum of 15 days to a maximum of 75 days. The absolute weight loss ranged from 1 kg to 9.7 kg, and the weight loss ratio ranged from 1.54% to 12.47%.Table 1Individual Clinical Data of Patients Treated With AMGB Decoction for Weight ReductionTable 1No.SexAge (years)Daily dosage (initial)\
A--B--C--D (g)Daily dosage (final)\
A--B--C--D (g)Treatment duration (days)Weight before treatment (kg)Weight after treatment (kg)Total weight loss (kg)Weight loss ratio (%)1F244--2--1--34--2--1--56077.868.19.712.472F344--2--3--34--2--3--36083.8758.810.503F394--2--6--64--2--6--6.37594.185.58.69.144F428--5--0--7 (E 1 g, F 12 g)8--5--0--7 (E 1 g)606961.47.611.015M324--2--1--3 (F 8 g)4--2--1--3 (F 8 g)457870.57.59.626F554--2--1--3 (F 9 g)4--2--3--3.3 (F 9 g)4566.3606.39.507F438--5--12--98--5--12--960827667.328M438--5--12--98--5--12--975797367.599M628--5--12--94--2.5--6--4.545777167.7910M584--2--1--34--2--1--43089.784.45.35.9111F378--5--12--98--5--12--930706557.1412F284--2--1--34--2--1--3 (G 3 g)7556.5524.57.9613F324--2--1--3 (F 8 g)4--2--1--3 (F 8 g)3059.3554.37.2514F514--2--3--34--2--5--430767245.2615M204--2--1--34--2--1--43082.278.244.87[a](#tblfn0005){ref-type="table-fn"}16F504--2--4.5--4.54--2--4.5--4.5156258.63.45.4817F634--2--1--34--2--1--31571.468.23.24.48[a](#tblfn0005){ref-type="table-fn"}18F534--2--5--54--2--5--545625934.84[a](#tblfn0005){ref-type="table-fn"}19F404--2--4.5--4.54--2--6--5.530716834.23[a](#tblfn0005){ref-type="table-fn"}20M584--2--3--34--2--3--34581.3792.32.83[a](#tblfn0005){ref-type="table-fn"}21F374--2--4--24--2--4--43085.883.62.22.56[a](#tblfn0005){ref-type="table-fn"}22F358--5--8--58--5--8--53053.751.52.24.10[a](#tblfn0005){ref-type="table-fn"}23F424--2--3--34--2--4--4-- (H 16 g)30565423.57[a](#tblfn0005){ref-type="table-fn"}24F354--2--2--34--2--2--31550.548.523.96[a](#tblfn0005){ref-type="table-fn"}25F536--3--12--66--3--12--63063.261.31.93.01[a](#tblfn0005){ref-type="table-fn"}26F414--2--1--34--2--1--31556.5551.52.65[a](#tblfn0005){ref-type="table-fn"}27F424--2--2--34--2--2--315656411.54[a](#tblfn0005){ref-type="table-fn"}[^2]

All patients lost more than 1 kg and the responder (patients with weight loss) rate was 100%. Body weight decreased from 71.07 ± 11.58 kg to 66.59 ± 10.45 kg after treatment and the average weight loss (4.49 ± 2.40 kg) was statistically significant (*p* \< 0.001 by paired *t*-test). Fifteen patients (55.6%) had a clinically meaningful weight loss (over 5%), while 12 patients (44.4%) showed weight loss of less than 5%.

3.3. Difference in weight loss according to treatment duration {#sec0060}
--------------------------------------------------------------

In the group of 12 patients who took AMGB decoction for more than 45 days, 10 patients (83.3%) lost over 5% of their body weight. On the other hand, only 5 patients (33.3%) in the group taking the medication for less than 30 days lost more than 5% weight ([Table 2](#tbl0010){ref-type="table"}). The difference in weight loss between the two groups was statistically significant (*p* \< 0.001 by independent *t*-test).Table 2Comparison of Weight loss Based on the Treatment DurationTable 2Treatment duration (number of patients)Weight before treatment (kg)Weight after treatment (kg)Weight loss (kg)More than 45 days (*n* = 12)75.56 ± 9.9569.21 ± 9.166.36 ± 2.17Less than 30 days (*n* = 15)67.48 ± 11.5664.48 ± 10.933.00 ± 1.26

3.4. Safety assessment {#sec0065}
----------------------

In total, 28 AEs were recorded in 16 out of 27 patients as follows: constipation (*n* = 6), fatigue (*n* = 4), headache (*n* = 2), nausea (*n* = 2), dizziness (*n* = 2), hot flashes (*n* = 2), abdominal fullness (*n* = 1), numbness (*n* = 1), urinary tract stone (*n* = 1), edema (*n* = 1), insomnia (*n* = 1), body aches (*n* = 1), feeling of hunger (*n* = 1), reduction in urine output (*n* = 1), increased thirst (*n* = 1), and drowsiness (*n* = 1). The data indicated that only one patient had insomnia, while none had palpitation or hypertension, which are the commonly reported AEs for herbal decoction containing Ephedrae Herba. The most frequent AEs in the analyzed patient population were constipation and fatigue. The causality of all AEs was assessed as probable/likely, according to the WHO-UMC causality assessment system. All AEs were of Grade 1 (mild) severity, except for one urinary stone case, qualified as Grade 2 (moderate).

4. Discussion {#sec0070}
=============

We analyzed the chart of 27 patients who were treatment with AMGB decoction and they showed the significant weight reduction. We also found that longer treatment with AMGB was more effective. Among the 28 AEs, the incidences of those related to the autonomic nervous system and cardiovascular system were relatively low and no serious AEs were observed.

One systematic review showed that herbal medicines showed more weight loss effect of 4.03 kg (95% CI: 2.22--5.85) or 2.76 kg (95% CI: 1.61--3.83), respectively, compared to the placebo or lifestyle modification group. In our study, AMGB decoction deceased 4.49 ± 2.40 kg which is comparable to the previous review.[@bib0030] In our case series, AMGB decoction showed a clinically meaningful weight reduction rate (5% loss) of 56%, despite a relatively short treatment period (15--75 days). This result is comparable to that of the existing conventional drugs (37--73%).[@bib0085]

In this study, we investigated whether AMGB decoction could attenuate AEs caused by Ephedrae Herba. A recent study indicated that Zhizichi decoction (Chijasitang) has anti-depressant effects associated with reducing appetite,[@bib0100] anti-stress effects,[@bib0070] and anti-insomnia effect.[@bib0105] In a cross-over RCT (*n* = 12), use of Ephedrae Herba extract resulted in an increase in the adverse event ratio of insomnia and increased pulse by 25% and 33%, respectively.[@bib0110] Similarly, in a retrospective review, the use of Ephedrae Herba for weight reduction led to AEs such as palpitation (13.7%), insomnia (10.8%), and dry mouth (9.4%).[@bib0115] However, our study reported relatively low adverse event ratio of insomnia (1/27, 3.7%) and thirst (1/27, 3.7%), which indicated that AMGB decoction reduced the side effects of Ephedrae Herba. Thus, it could be assumed that the AMGB decoction might attenuate the AEs of Ephedrae Herba. However, these results should be interpreted with caution taking into consideration the facts that data is retrospective and the number of included patients is relatively small.

Results from this retrospective review indicated that among the AEs observed in 16 AMGB-treated patients, constipation and fatigue were the most common. On the other hand, AEs related to the autonomic nervous system and cardiovascular system, such as insomnia, anxiety, hypertension, arrhythmia, and palpitation were not frequent, and no severe AEs were observed. Thus, the treatment with AMGB decoction succeeded in its primary goal to reduce major AEs, i.e., disturbances of the autonomic nervous and cardiovascular systems.

Our study has several strengths. In Jaonmi clinic, the patients were recommended to walk only about an hour, and to refrain from drinking and eating late. Therefore, the effects of AMGB decoction on weight loss were assessed without interference of confounding factors such as very strict lifestyle changes, exercise, acupuncture, and supplementary functional food.

Our study also has several limitations. We only reported weight loss and weight reduction ratio. Due to the limitation of retrospective review, we could not acquire body height and body mass index. However, a weight loss of more than 5% is considered clinically meaningful in obesity treatment.[@bib0085] Although more outcome variables are needed in future studies, weight loss is a notable outcome for obesity treatment.

Conclusion {#sec0075}
==========

In conclusion, the results of this study indicate that AMGB decoction may be a relatively safe and effective treatment for weight reduction without serious AEs. Therefore, it may be utilized as a new treatment strategy to control AEs caused by Ephedrae Herba. However, more rigorous studies should be done to confirm this conclusion.
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[^1]: ORCID: <https://orcid.org/0000-0003-3300-5556>.

[^2]: Weight loss less than 5%.

    AMGB, Anmyungambi decoction. AMGB decoction consisted of Glycine Semen Preparata, Gardeniae Fructus, Phellodendri Cortex, and Ephedrae Herba.

    A, Glycine Semen Preparata; B, Gardeniae Fructus; C, Phellodendri Cortex; D, Ephedrae Herba; E, Coptidis Rhizoma; F, Tritici Fructus Levis; G, Rhei Radix et Rhizoma; H, Gypsum Fibrosum.
